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SEEDS 


This unit of THINGS of science con¬ 
sists of five packets of seeds, vermiculite 
and this leaflet. 

Through the ages man by various 
means has made efforts to improve upon 
nature and to develop plants that produce 
more abundantly, bear better fruits and 
vegetables and more beautiful flowers. 

The seeds in this unit have been se¬ 
lected to show you how certain varieties 
of plants have been improved by cross¬ 
pollination, chemicals or selective breed¬ 
ing. By growing the plants in this unit 
of THINGS you will see how successfully 
this has been accomplished in three differ¬ 
ent species of plants. 

Experiment 1. Take a few seeds from 
each packet, observing distinguishing 
characteristics. The seeds in the unlabelled 
transparent polyethylene bag are those of 
Gomphrena globosa buddy, a variety of 
the globe amaranth. Label this packet. 
After removing the seeds be sure to close 
the packages tightly to preserve the fresh¬ 
ness of the seeds. 

Since seeds of different plants vary so 
greatly in size, color, form and other fea¬ 
tures, they can be classified as one of the 
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characteristics of a particular species of 
plant. By studying various seeds and 
noting their special characteristics you 
will soon be able to identify many vari¬ 
eties of plants from their seeds. 

SQUASH—ordinary cocozelle, a plant 
of the pumpkin family bearing long green 
fruit. 

SQUASH—cozella, Fi hybrid, bears 
fruit profusely until first frost. 

ZINNIA—diploid, dahlia flowered va¬ 
riety for summer bouquets. 

ZINNIA—tetraploid, United States 
Super Giants, produces large beautiful 
flowers. 

GOMPHRENA GLOBOSA BUDDY 
—a low border flower that can be dried 
for winter bouquets. 

VERMICULITE—lightweight grayish 
granules, a soil conditioner made of heat- 
treated mica. 


VERMICULITE 

To start seedlings from the seeds in this 
unit indoors, place the vermiculite in a 
shallow container about the size of the 
THINGS of science box or slightly larger. 
Add water to completely moisten the con¬ 
tents. Sow a few seeds from each packet 
directly on the vermiculite labelling each 
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group of seeds as to species and variety. 
The vermiculite may be combined with 
soil in the proportion of one-third ver¬ 
miculite to two-thirds soil and placed in 
a small flat tray or in separate containers. 
If mixed with soil, spread a thin layer of 
vermiculite on the surface of the mixture 
and then sow the seeds on top. Sheets of 
newspaper or a pane of glass may be 
placed over the trays to prevent drying 
during germination. If the containers 
appear to be drying out apply a little 
more water as needed. 

Watch for the first sprouting of the 
different seeds and notice the number of 
days required for each variety. 

As soon as the seeds begin to germinate 
remove the covering of paper or glass to 
avoid damping-off (fungus diseases which 
attack tiny seedlings). 

When the first leaves appear the plants 
must be watered with a weak solution of 
plant food if vermiculite alone has been 
used. Combine one and one-half ounces 
of fertilizer in one gallon of water and 
mix thoroughly. Water the plants with 
this solution, being careful not to get any 
on the leaves. As the seedlings grow 
transplant them to larger containers to 
avoid crowding, planting them about two 
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inches apart in soil mixed with vermicu- 
lite or sand. Milk cartons cut lengthwise 
make excellent waterproof trays for start¬ 
ing plants indoors. 

After danger of frost is past, plant the 
seeds in the garden according to the direc¬ 
tions given on the packet. 

SQUASH 

Ordinary Cocozelle 

Experiment 2. Examine the seeds in 
the packet noting their general structure 
and color. 

All seeds in general consist of embryo 
and stored food enclosed by a seed coat. 
Most seeds have two coats, the outer 
heavy coat and the inner thin coat. Some¬ 
times the outer coat becomes very dry 
and hard, such as in the Brazil nut, which 
is really a seed, very effectively protecting 
the embryo within. 

Experiment 3. Examine the seed coat 
of the squash seed. Is it hard and tough? 
Place several of these seeds on the mois¬ 
tened vermiculite and allow to germinate. 
When the first tiny rod-like growth ap¬ 
pears remove the outer coat which has 
become loosened. Do you find a thinner 
inner coat? Slip this off. 

Experiment 4. Carefully examine the 
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seed inside. Do you find two halves? 
Separate them and observe their structure. 
These are the seed leaves or cotyledons. 
Most common garden plant and vegetable 
seeds have two cotyledons and are called 
dicotyledons. Some plant seeds such as 
grasses, grains and onions have only one 
cotyledon and are known as mono¬ 
cotyledons. 

The two seed halves contain stored 
food for the embryo until its first tiny 
leaves break through the surface of the 
soil and the roots grow down into the 
earth to supply the necessary food for 
growth. 

Experiment 5. Note when the first 
tiny growth emerges. This little rod rep¬ 
resents the embryonic plant. Watch the 
seedlings as they grow. You will soon see 
delicate leaf-like parts growing from one 
end. These are the plumules. Opposite 
them at the other end is the immature 
root or radicle. Between the two is the 
embryonic stem, or the hypocotyl. 

The squash is a member of the large 
pumpkin family, Cucurbitaceae, which in¬ 
cludes watermelon, cantaloupes, cucum¬ 
bers, gourds, etc. The ordinary squash in 
this unit has the botanical name, Cucur- 
bita pepo cocozelle. Its fruit is dark green 
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and about eight inches long at maturity. 

Many garden products commonly 
known as vegetables are actually a part 
of the flower whose ovary has been 
greatly developed and are known botani- 
cally as fruit. Fruits are classified as 
simple, aggregate and multiple. The 
squash is an accessory fruit which is a 
simple fruit developed from an inferior 
ovary. This fruit and fruits of other 
plants and trees are important tools for 
the dissemination of seeds. 

Experiment 6. As soon as the danger 
of frost is over, transplant the squash out¬ 
doors as directed on the packet. 

HYBRID SQUASH 
Cozella 

Experiment 7. Examine the seeds of 
the hybrid squash carefully. Do they dif¬ 
fer in any respect from those of the ordi¬ 
nary squash in color, shape, size? 

HYBRIDIZATION 

Flowers are composed of four groups 
of parts, sepals, petals, stamens and pistils. 
The stamen and pistil are the structures 
of the flower that are essential for repro¬ 
duction and contain the organs that pro¬ 
duce the pollen grains and the ovules for 
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the development of the seeds. The pollen 
grains are shed from the anther of the 
stamen and deposited by various agencies, 
such as insects, wind and water, onto the 
stigma of the pistil. 

There are two types of pollination, self- 
pollination and cross-pollination. In self- 
pollination the pollen grains from one 
flower are transferred to another flower 
on the same plant or from the anther to 
the stigma of the same flower. When 
flowers receive their pollen from flowers 
of the same species but from another 
plant, the process is then known as cross¬ 
pollination. 

To produce hybrids, such as the hybrid 
squash in this unit, cross-pollination is 
employed under controlled conditions. In 
nature, as you know, insects, wind and 
even water are the agents that carry the 
pollen from one flower to another and 
new or unusual varieties are developed 
only by chance. By controlling pollina¬ 
tion so that pollen from a selected plant 
only reaches the stigma of another se¬ 
lected plant man has been able to develop 
hybrid varieties with certain desired 
characteristics. 

Hybridization has been used for cen¬ 
turies for the improvement of agricul- 
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tural products, but scientific understand¬ 
ing of the mechanisms of hybridizing 
came only after Gregor Mendels classic 
work on heredity, published in 1866. 

As you all know, a great deal of re¬ 
search has been done in hybrid corn. The 
underlying principles for the hybridiza¬ 
tion of squash are the same as those ap¬ 
plied for corn. In the squash, cross-polli¬ 
nation is relatively simple because each 
squash has a definite male and female 
flower. The male flowers of a particular 
variety of squash are clipped as soon as 
they appear leaving only the female flow¬ 
ers on the plant. Any pollination between 
the males and females of this variety is 
thus prevented. Selected squash of an¬ 
other variety but in the same family and 
genetically closely related are planted 
close by. The male flowers of this plant 
are left intact. The female flowers of the 
first parent will therefore be exclusively 
fertilized by the pollen grains from the 
males of the second and the desired hy¬ 
brid will be produced. The seeds from 
the female plant are saved for planting 
the following season. The squash plants 
used to produce the seeds for this unit 
of hybrid cozella were all from families 
closely related to the cocozelle. 
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These seeds are the first generation 
after a cross of two unlike parents and 
are therefore Fi hybrids. 

All Fi hybrids are produced in essen¬ 
tially the same way—the male and female 
parents distinctly different, controlled 
cross-pollination and no self-pollination. 
Usually the parents are inbred to develop 
certain characteristics and to be assured 
of a purer strain. 

Hybrid plants are more vigorous and 
bear more fruit than either of the parent 
plants. This phenomenon of hybridiza¬ 
tion known as hybrid vigor, or heterosis, 
is not yet clearly understood. 

Experiment 8. Plant the seeds outside 
as directed on the packet or start them 
indoors and transplant outdoors when the 
danger of frost is over. As they grow, 
notice how much more vigorous this plant 
is than the ordinary squash. Is hybrid 
vigor evident early in its growth? Does 
the hybrid bear more fruit than the ordi¬ 
nary squash? 

Hybrid squash does not breed true, that 
is, the characteristics of the hybrid cozella 
will not be carried down to the next 
generation. The squash from the seeds of 
the hybrid will produce a mixed variety 
similar in growth to the ordinary squash. 
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In order to produce hybrid cozella 
seeds, it is necessary to go back to the 
original parents, cross-pollinate them as 
before and collect the seeds of the female 
plant. For this reason, hybrid squash 
seeds are relatively expensive. 

Experiment 9. If you wish to observe 
this for yourself, allow some of the squash 
to seed and plant them next year. How 
do they grow? Are they vigorous, or 
weak? 


ZINNIA 

Dahlia Flowered Mix 

Experiment 10. Examine the zinnia 
seeds and notice the construction of the 
seed coat. What is the color of these 
seeds? 

The ordinary zinnia in this unit is a 
variety of dahlia flowered zinnia belong¬ 
ing to the large group known as Zinnia 
elegans robusta grandiflora. Zinnia be¬ 
longs to the family of flowers known as 
the Compositae. It contains over 15,000 
species and is the largest and most widely 
distributed of any family of flowering 
plants. The composites often mistaken 
for a single flower are made up of many 
small flowers grouped together. Two 
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kinds of flowers generally occur in the 
head, central disk flowers and an outer 
edge of ray flowers. The crowding to¬ 
gether of flowers into heads ensures the 
pollination of a large number of flowers 
with a single insea visit. 

The zinnia is a diploid which means 
that its cells have two sets of chromo¬ 
somes. 

Experiment 11. Sow a few seeds on 
the vermiculite. Does it take more or 
less time for the zinnia seeds to germinate 
than the squash seeds? Examine the seed 
inside the outer coat. What do you find? 
Are there two cotyledons? 

Experiment 12. To obtain earliest 
flowers it is useful to start the seed in¬ 
doors four or five weeks before trans¬ 
planting to the garden. The time to start 
the seed indoors is calculated by learning 
when the danger of frost is normally over 
in your locality and counting back the 
required number of weeks. If the seed is 
planted directly in the garden, be sure 
the ground has become warm enough 
and the nights are no longer frosty. Fol¬ 
low the directions carefully for outdoor 
planting given on the packet for best 
results. 
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ZINNIA (Tetraploid) 

U. S. Super Giants 

Experiment 13. Examine the seeds in 
this packet of zinnia. Do they differ from 
those of the diploid dahila flowered mix? 

The tetraploid zinnia in this unit was 
produced by artificial means. Sometimes 
a tetraploid occurs naturally, an example 
of hybridization by increasing the chrom¬ 
osome number. A number of chemicals 
have been used to induce polyploidy in 
plants, the state of having more than two 
sets of chromosomes in a single cell, but 
colchicine, a poisonous extract of autumn 
crocus, Colchicium autumnale, has been 
found to be the most effective. 

The United States Super Giants are an 
improvement on the Dahlia Flowered 
zinnias. This hybrid was achieved by 
doubling the number of chromosomes 
from two to four to form a tetraploid by 
applying colchicine to the young plant. 

Since colchicine is highly poisonous, 
the cells at the tip of the plant that are 
treated may die. However, new tissue 
growing from beneath may feel the ef¬ 
fects of the chemical and tetraploid cells 
may be produced. 

Colchicine prevents the completion of 
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mitosis, or cell-division, although the 
chromosomes themselves divide, and a 
new cell wall is not formed between the 
dividing chromosomes. A cell wall grows 
around the two sets of chromosomes en¬ 
closing them in a single cell. In the case 
of the zinnia, the two diploid sets are en¬ 
closed forming the tetraploid cell. 

As a result of the increased cell size, 
tetraploids are usually larger and sturdier 
than their parent diploids, especially in 
the flower, leaves and stems. Colchicine, 
therefore, is widely used and is valuable 
as a means of producing new larger 
varieties of various plants. 

A tetraploid will breed true under¬ 
going normal cell division and forming 
more tetraploid cells having the same 
tetraploid characteristics. However, tetra¬ 
ploids must always be crossed with other 
tetraploids. If fertilized by a diploid, a 
triploid will be produced. 

The essential difference between tetra¬ 
ploids and hybrids produced by cross¬ 
pollination is that in the latter the hybrid 
characteristics appear only for a single 
generation or in the Fi offspring. 

Experiment 14. These zinnias may be 
started indoors also. Follow the planting 
directions carefully and you will be as- 
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sured of beautiful flowers. Compare the 
size of the flowers of the tetraploid zinnia 
with the diploid. Are the leaves and 
stems also larger? 

GOMPHRENA GLOBOSIA BUDDY 

The Gomphrena globosa buddy seeds 
in the polyethylene bag belong to the 
amaranth family, or Amaranth ace ae. This 
family is composed mostly of herbs of 
wide distribution, but many of the genera 
are weedy. The variety in this unit be¬ 
longs to the ornamental group of the 
amaranths and is known also as an ever¬ 
lasting flower. This flower can be easily 
dried for dry arrangements and winter 
bouquets. 

In the natural state, the Gomphrena 
globosa normally grows 12 to 36 inches 
high, stiff and erect. The plant bears a 
cloverlike flower, usually white, yellow¬ 
ish, purple or red. 

However, by careful selection and 
breeding the dwarf variety you have in 
this unit has been developed. The flowers 
of this plant grow only six to eight inches 
in height forming globe-like clusters of 
purple or white flowers. The seeds in this 
unit are the purple variety. The dwarf 
gomphrena makes an attractive garden 
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plant blooming for three months under 
any and all weather conditions. They are 
good plants for borders or edgings and 
do not need special care, nor do they have 
special insect or disease problems. 

Experiment 15. Examine the seed of 
the gomphrena. Notice how different they 
are from the squash and zinnia. When 
you first examine them they appear to be 
rough cotton batting, but on closer in¬ 
spection you will see tiny lumps in the 
cottony material, which are the seeds. The 
fluffy substance around the seed protects 
it and aids in its dissemination by the 
wind. See how fine and light it is. 

Experiment 16. Carefully remove the 
lint and examine the outer coat of the 
seed. Notice its texture. What is its color? 
Now open this outer protection and see 
if you can find inside the very tiny, round, 
dark brown seed smaller than a pin head. 
This is the real seed and the part that 
germinates to form the plant. 

Experiment 17. The gomphrena may 
be started indoors. To obtain flowers early 
in the season, plant them inside about 
four weeks before the last frost, following 
the directions for germination outlined 
at the beginning of the leaflet. When 
two to three inches high and the weather 
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is warm enough for planting outdoors set 
them seven to ten inches apart in rows in 
the garden. 

In this dwarf strain of gomphrena, a 
mutation often takes place. Mutations 
in plants or animals are sudden changes 
in the progeny that were not present in 
the parent. They result from changes in 
the cellular structure and seem to occur 
spontaneously. 

The mutation that occurs in this plant 
is a local change and is known as a bud 
mutation or bud sport. A bud mutation 
affects only a part of the plant, the rest 
of the branches and leaves remaining 
normal and continuing to grow normally. 
Mutations of this type have long been 
known and are found in many ornamental 
plants, such as chrysanthemums, dahlias, 
ferns and others. Mutations are passed 
on from one generation to the next since 
the changes occur within the cell body 
and the new characteristics are retained 
by the progeny, through normal cell di¬ 
vision. Mutations may be propagated by 
seeds or cuttings depending upon the 
plant. 

Although most mutations are lethal 
and detrimental to the plant some have 
been beneficial. Bud mutations have been 
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the source of important fruits, such as 
the navel orange, certain apples and other 
crops and varieties distinctly different 
from the parent plants. In the case of 
the navel orange, a single branch that 
grew from a bud on an orange tree, a bud 
mutation different from the rest of the 
tree, produced fruits without seeds. These 
were the very first seedless oranges. Every 
navel orange tree in the world that has 
since been grown was propagated by 
grafts which originated from the one 
branch on this one tree. The tree from 
which the first navel orange was produced 
is still alive and healthy and may be seen 
in Riverside, California. 

The Gomphrena globosa buddy, par¬ 
ticularly late in the season, are apt to 
show bud mutations. A single bud at the 
tip of one of the branches suddenly shoots 
up and displays a much longer space be¬ 
tween leaves than the others on the plant. 
This mutated branch will grow much 
taller than the others on the plant. 

Experiment 18. Examine your plants. 
Do you find a bud mutation? If there is 
a mutation, notice that all the spaces be¬ 
tween the leaves on its stem and its 
branches are farther apart than they are 
on the rest of the plant. Look below the 
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point where the mutation took place. Are 
the leaves farther apart there, or are they 
spaced as in the normal plant? 

Experiment 19. After you have ob¬ 
served this growth, look over the branch 
below the point at which this mutation 
took place. Examine the new growths. 
Are they different? You will see that the 
new growths on the branch are not mu¬ 
tated, but are the same as the new buds 
on the rest of the plant. The mutation 
is localized in the one bud. If you have 
15 or 20 plants, you will very likely see 
this phenomenon take place at least once 
before the end of summer. 

Experiment 20. Gomphrena as men¬ 
tioned, is an everlasting flower. Its 
blooms, when cut and dried properly, will 
stay attractive for months. 

To dry the flowers, cut branches when 
the flower is fresh but fully developed. 
Strip off the leaves and hang the stems in 
loose bunches upside down in an airy, 
dry place. Be sure the stems are straight. 
An attic or a large closet are good places 
for drying. The color of the flowers will 
remain much brighter if the flowers are 
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dried in a dimly lighted area. The dried 
flowers will be brittle but handled with 
care, they will last all winter long. 

# # # 

This unit was produced with the co¬ 
operation of: 

Asgrow Seed Co., Cambridge, N. Y.— 
Squash and Zinnia seeds. 

Bodger Seeds Ltd., El Monte, Calif.— 
Gomphrena globosa buddy seeds. 

Zonolite, Inc., Beltsville, Md.—Ver- 
miculite. 
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